[ * 5 ® ] 

Though it has been remarked, that a calm always 
attends an earthquake j no fuch thing happened now, 
a fine gale of wind blowing before and after, as well 
as during the time of, the {hock. 

The Iky was ferene, interfperfed with flying 
clouds. 

The fun, which (hone very bright, immediately 
after the earthquake was furrounded by a very large 
halo, which lafted about an hour, and gradually dis¬ 
appeared. 


XXXI. An Account of a 'Treatife in Latin, 
frefented to the Royal Society , intituled , 
De admirando frigore artificiali, quo 
mercurius eft congelatus, diflertatio, &c. 
a J. A. Braunio, Academiae Scientiarum 
Membro, 8cc. by William Watfon, M. D. 
R. S. S. 


To the Royal Society. 

Gentlemen, 

Read May 2i,T TERY early laft year, we were in- 
17 \ formed, that at Peterfburg, by the 

means of artificial cold, the mercury in thermo¬ 
meters had been condenfed to fo great a degree, as 
to become perfedtly fixed and Solid: but as this in¬ 
formation was received only in a loofe way, from 
the public gazettes, the opinions of philofophers here 
were fufpended, in relation to their giving credit to 
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this very extraordinary phenomenon, until the truth 
of it could be fufficiently authenticated. This has 
very lately been done by ProfefTor Braun, who firft 
made the experiments, and who prefented an account 
of them to the Royal Academy at Peterfburg, a 
printed copy of which has been communicated by 
him to the Royal Society. 

Profeffor Braun obferves, that every age has its 
inventions, and that the difeovery of fome things feem 
to be referved for particular perfons. To this, the hi- 
ftory of fciences in all ages, more particularly of the 
late and the prefent, bears witnefs fufficiently, by the 
invention of the air-pump, barometers, thermometers, 
optical internments, electricity, more particularly the 
natural, artificial magnets, phofphorus, the difeovery 
of the aberration of light, and of many other things 
in natural philofophy. He does not know, whether 
the congelation of mercury, which it was his good 
fortune to difeover, may not be ranged among thefe: 
for who did not Confider quickfilver, as a body, which 
would preferve its fluidity in every degree of cold ? 
Neither was the fa£t otherwife, if this is underftood 
of natural cold, fuch as it has been found in any part 
of the globe, hitherto difeovered. But if it fhould 
happen, that the natural cold fhould ever be fo in- 
tenfe as artificial cold has been found to be, the 
whole globe would have a different face, as men, 
animals, and plants, would certainly be deftroyed. 
He did hint fome time fince, in a differtation upon 
the degrees of heat, which certain liquors and certain 
fluids would bear before they boiled, and the degrees 
of cold they refpeCtively bore, before they Were con¬ 
verted into ice, that there was a fufpicion, that the 

mercury 
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mercury in fome of the barometers and thermome¬ 
ters made ufe of for experiments in Siberia had been 
frozen: but fince that in greater degrees of cold, the 
mercury continued fluid in other barometers and 
thermometers, the immobility and hardnefs obferved 
in fome of thefe infltruments, was attributed more 
probably to the lead or the bifmuth, with which the 
mercury had been adulterated, and was not con- 
fidered as a real freezing of the mercury: but this 
has been fince put out of all doubt; fince it is cer¬ 
tain, that pure mercury would not freeze under fuch 
fmall degrees of cold, great as they were for natural 
cold. The experiments, which the profeflor made, 
in order to congeal mercury, demonftrate this moil 
evidently; befides which, they exhibit new pheno¬ 
mena. 

There happened at Peterfburg, on the 14th of 
December 1759, a very great frofi, equal if not 
more intenfe than any which had been obferved 
there: for, between nine and ten o’clock in the 
morning, Delifle’s thermometer flood at 205; at 
feven o’clock, at 20 i; which laft was the greateft 
degree of cold, that had been obferved at Peterfburg,, 
either by himfelf or others. At one o’clock at noon, 
the thermometer flood at 197. Mr. Braun had been 
employed, feveral days before this, in obferving the 
feveral degrees of cold, which different fluids would 
bear, before they were converted into ice ; partly to 
confirm thofe things which he had already laid be¬ 
fore the academy; and partly to make experiments 
upon liquors, which had not yet been examined; as 
on the days between the 7th and 14th the cold was 

intenfe 
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intenfe enough to be between the degrees of 181 
and ipi. 

When the natural cold was fo intenfe as to be at 
205, Profeffor Braun conjedtured, that it was of all 
others the moft proper occafion to try the effedts of 
artificial cold; not doubting, but that artificial cold 
would be increafed in proportion as the natural was 
more intenfe. Aquafortis, which was found by the 
thermometer to be 204 degrees cold, was the greateft 
part of it frozen, the ice having the appearance of 
cryftals of nitre; which, however, immediately dif- 
folved in a fmall degree of heat. This aquafortis, 
which though frozen at the fides, was liquid in the 
middle, was poured upon pounded ice, in that pro¬ 
portion which was diredted by Fahrenheit, the firft 
perfon who made artificial cold with fpirit of nitre. 
But before the profeflor made this experiment, he, 
by examination, found, that both the ice and aqua¬ 
fortis were of the temperature with the air, which 
was then 204. Upon the firft pouring, the mercury 
fell ao degrees; this fpirit was poured off, and freth 
put on, feveral times; but it was poflible, by thefe 
means, to introduce no more than 30 degrees of 
cold; fo that the mercury in the thermometer fell 
no lower than 234. Since therefore Fahrenheit 
could not produce cold greater than that of 40 below 
the cypher of his thermometer, which correfponds 
with 21 o of that employed by Profeffor Braun; nor 
Reaumur, nor Mufchenbroek, who often repeated 
the fame experiment, our author was upon the point 
of giving up this purfuit; as confidering this as the 
greateft degree to which artificial cold could be 
carried; thinking it fufficient honour to himfelf, 
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to have added 20 degrees to the cold formerly 
known. 

But reflecting, that this was not all the fruit he 
expected from thefe experiments, he determined to 
purfue them; but at the fame time, however, to 
vary the manner of them. By good fortune, his 
ice was all gone, and he was compelled to ufe fnow 
in its ftead, after having firft tried, and found the 
fnow of the fame degree of cold with the air, at this 
time 203. The fnow, the thermometer, and the 
aquafortis, being of the fame temperature, he im¬ 
merfed the thermometer in fnow, contained in a 
glafs ; and, at firft, only poured a few drops of the 
aquafortis upon that part of the fnow, in which the 
thermometer was immerfed} upon which he ob- 
ferved the mercury to fubfide to 260. Elated by this 
remarkable fuccefs, he immediately conceived hopes, 
that thefe experiments might be carried further: nor 
was he deceived in his expectations; for repeating 
.the experiment in the fame Ample manner, he poured 
on only fome more aquafortis, and immediately the 
mercury fell to 3 80. Upon which he immerfed the 
thermometer in another glafs filled with fnow, before 
it had loft any of this acquired cold j and at length, 
by this third experiment, the mercury fubfided to 
470 degrees. When he obferved this enormous de¬ 
gree of cold, he could fcarce give credit to his eyes, 
and believed his thermometer broke. But, to his 
infinite fatisfaCtiOn, upon taking out his thermometer, 
he found it whole} though the mercury was im¬ 
moveable, and continued fo in the open air twelve 
minutes. He carried his thermometer into a cham¬ 
ber, where the temperature of the air was ia 5 de¬ 
grees j 
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greesj and, after fome minutes, the mercury being 
reftored to its fluidity, began to rife. But to be cer¬ 
tain, whether this thermometer had received any in¬ 
jury, and whether it would yet correfpond with his 
thermometer, which he keeps as a ftandard, he fu- 
fpended them together, and in twenty minutes the 
thermometers correfponded one with the other. 

The thermometers, which our author ufually em¬ 
ploys, have a fpherical bulb, and their fcale is divided 
into 1200 parts, of which 600 are above the cypher, 
which denotes the heat of boiling water, and 600 be¬ 
low that heat. A thermometer of this conftru&ion 
■was ufed in inveftigating the heat of boiling mercury 
and oils. He had another thermometer, of which 
the fcale went no lower than 360 degrees below the 
cypher, denoting the heat of boiling water. He re¬ 
peated the former experiment with this, and the mer¬ 
cury very foon defended fo, that the whole was con¬ 
tained in the bulb, which, however, it did not quite 
fill. The mercury in this bulb was immoveable, 
even though he fhook the thermometer j until about 
a quarter of an hour, it began to afcend in the open 
air j and it continued to afcend, till it became higher 
than the circumambient air feemed to indicate. He 
was ftruck with this extraordinary phenomenon, and 
very attentively looked at the mercury in this ther¬ 
mometer, and found certain air bubbles interfperfed 
with the mercury, which were not in that of the 
other thermometer. From thefe, and other experi¬ 
ments (it would be unneceflary to recite them all), 
he was fatisfied, that the mercury in thefe thermo¬ 
meters had been fixed and congealed by the cold. 

V o l. LII. Y Hitherto 
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Hitherto our profefior had only feen the mercury 
fixed within the bulb of his thermometers. Thefe 
he was unwilling to break. He was, however, de- 
firous of examining the mercury in its fixed ftate, 
and therefore determined to break his thermometers ia 
the next experiments. It was feveral days before he 
got other thermometers, which exactly correfponded 
with thofe he had already employed. 

When thefe were procured, the natural cold had 
fomewhat relented. In the former experiment, the 
thermometer flood at 204} it was now at ipp. In 
making the experiment, he varied the manner a little. 
He firft put the bulb of the thermometer into a glafs 
of fnow, gently prefied down, before he poured on 
the aquafortis 3 he then, in another glafs, poured the 
aquafortis upon the fnow, before he immerfed his 
thermometer therein 3 he then, in like manner, put 
the fnow to the aquafortis, before he put his ther¬ 
mometer therein. Which ever of thefe ways he 
proceeded, he found the event exa&ly the fame 3 as 
the whole depended upon the aquafortis diflblving 
the fnow. When he had proceeded fo far, as to 
find the mercury immoveable, he broke the bulb of 
the thermometer, which had already been cracked 
in the experiment, but the parts were not feparated. 
He found the mercury folid, but not wholly fo, as 
the middle part of the fphere was not yet fixed. The 
external convex furface of the mercury was perfectly 
fmooth 3 but the internal concave one, after the fmall 
portion of mercury, which remained fluid, was poured 
out, appeared rough and uneven, as though com- 
pofed of fmall globules. He gave the mercury feve¬ 
ral ftrokes with the peftle of a mortar, which ftood 
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near him. It had folidity enough to bear extenfion 
with thefe ftrokes j its hardnefs was like that of lead, 
though fomewhat fofter j and, upon ftriking, it 
founded like lead. When the mercury was extended 
by thefe ftrokes, he cut it eafily with a penknife. 
The mercury then becoming fofter by degrees, in 
about twelve minutes it recovered its former fluidity, 
the air being then 197. The colour of the congealed 
mercury did fcarce differ from that of the fluid: it 
looked like the moft polifhed lilver, as well in its 
convex part, as where it was cut. 

The next day, the cold had increafed to a 12 de¬ 
grees, which was 7 degrees beyond what it had ever 
before been obferved at Peterfbmrg. The feafon fo 
much favouring, he thought it right to continue hi* 
purfuit, not only in further confirmation of what he 
had already obferved, but to inveftigate new phaeno- 
mena. In two thermometers, he obferved the fame 
fadts in relation to the congealing of mercury, as he 
did the preceding day. In the bulbs which he broke, 
the whole of the mercury was not fixed, as a very 
fmall portion, much lefs than that of the preceding 
day, continued fluid. He treated this mercury aS 
he did the former; he beat it with a peftle, he cut 
it, and every thing was thus far the fame. But he 
faw a very great difference in relation to the defcendv 
ing of the mercury in the thermometer, the like of 
which did not occur to him, neither in the former 
nor any of the fubfequent experiments. From the 
former ones it appeared, that the mercury in the firft 
experiment had only defcended to 470, when it be¬ 
came immoveable, though the glafs bulb was not 
cracked. In the experiment of the 25th, it defcended 
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to 53 °i and in two thermometers on the 26th, to 
650. But as well in the thermometer, which he 
ufed on the 2 5th, as in two of the 26th, the bulbs 
were cracked in the experiment: they cohered how¬ 
ever; nor was the leaft part of the bulb feparated, 
but the congealed mercury feemed to adhere to all 
parts of the bulb. In the following experiments, he 
invariably found, that the mercury funk lower, if 
the whole of it was congealed, than if any part of it 
remained fluid. It then generally defcended to 680 
and 700, but the bulbs were never without cracks; 
moreover, it defcended to 800, and beyond even to 
1500; but in this laft experiment, the bulb was 
quite broke, fo that the globe of mercury, thoroughly 
frozen, fell out, and by its fall, of about 3 feet, the 
globe of mercury became a little compreffed; but in 
the former, only fome parts of the bulb fell off. 

Mr. Braun always found, that, caeteris paribus, 
the more intenfe the natural cold was, the more eafy 
and more expeditioufly thefe experiments did fuc- 
ceed. 

In continuing thefe'experiments he obferved, that 
double aquafortis was more effectual than Ample 
fpirit of nitre; but that if both the aquafortis and 
Glauber’s fpirit of nitre, which he fometimes alfo 
ufed, were well prepared, the difference was not 
very conflderable. When his aquafortis was frozen, 
which often happened, he found the fame effects 
from the frozen parts, when thawed, as from that 
part of it, which remained fluid in the middle of 
the bottle. Simple fpirit of nitre, though it feldom 
brought the mercury lower than 300 degrees, by the 
following method he even froze mercury with it. 

He 
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He filled fix glafles with fnow, as ufual, and put the 
thermometer in one of them, pouring thereupon the 
fpirit of nitre. When the mercury would fall no 
lower in this, he, in the fame manner, put it in a 
fecond, then in a third, and fo in a fourth; in which 
fourth immerfion, the mercury was congealed. 

Another very confiderable difference prefented it- 
felf in purfuing thefe inquiries, with regard to the 
mode of defcent of the mercury. He conftantly and 
invariably obferved, that the mercury defcended at 
firft gently, but afterwards very rapidly. But the 
point, at which this impetus begins, is not eafy to 
afcertain; as in different experiments it begins very 
differently, and fometimes at about 300, at other 
times about 350, and even further. In the experi¬ 
ment before-mentioned, in which the mercury fell 
to Soo, it proceeded very regularly to 600; about 
which point it began to defcend, with very great 
fwiftnefs, and the bulb of the thermometer was 
broke. The mercury, however, was perfectly con¬ 
gealed. 

He frequently obferved another remarkable phe¬ 
nomenon j which was, that, although the fpirit of 
nitre, the fnow, and the mercury in the thermome¬ 
ter, were previoufly reduced to the fame temperature, 
upon pouring the fpirit of nitre upon the fnow, the 
mercury in the thermometer rofe. But as this did not 
always happen, he carefully attended to every cir- 
cumftance; from which it appeared, that this effedt 
arofe from his pouring the aquafortis immediately 
upon the bulb of the thermometer, not previoufly 
well immerfed in the fnow. He likewife obferved 
another effedt, twice only > and this was, that, after 

the 
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the thermometer had been taken out of the fnow and 
aquafortis, the mercury continued to fubfide, in the 
open air, down as low as the congealation of mer¬ 
cury. 

In the coUrfe of thefe inquiries, our profeifor found 
no difference, whether he made ufe of long or fhort 
thermometers; whether the tubes were made of the 
Bohemian, or the glafs of Peterfburg. Under the 
fame circumftances, the fame effects were always 
produced, making an allowance for the different 
contraction of the different glafles, under fo fevere a 
degree of cold. But if thefe tubes were filled with 
different mercury, there was then a fenfible dif¬ 
ference j inafmuch as mercury revived from fubli- 
mate did not fubfide fo faff in the thermometer, as 
that did, which was lefs pure. He has even found, 
that he has been able to congeal the lefs pure mer¬ 
cury, at a time when he could not bring the revived 
mercury lower than 300 degrees: but this he would, 
till farther trials have been made, not have confidered 
as a general axiom. 

From thefe experiments, our author conceives it 
demonftrated, that heat alone is the caufe of the flui¬ 
dity of mercury, as it is that of water and other 
fluids. If, therefore, any part of the world does 
exift, in which fo great a degree of cold prevails, 
as to make mercury folid, there is no doubt, but 
that mercury ought to appear there as a body 
equally firm and confiftent, as the reft of the metals 
do here: that mercury, upon congealing, becomes 
its own ice, however different the mercurial ice may 
be from that of water, or other liquids. The idea 
of freezing does or can comprehend nothing more 

than 
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than .a tranfition of bodies from a ftate of fluidity to 
that of firmnefs by ithe foie interpofition of cold. 

The ice of oily and faline bodies differs greatly 
from that of water, which is friable and eafily broke, 
whereas that of mercury is duCtile. And M. Braun 
proceeds to confider all bodies, which liquify by heat, 
as fo many fpecies of ice; fo that every metal, wax, 
tallow, and glafs, comes within his view, in this re- 
fpeCt. 

Mercury then is, in its natural Hate, a folid me¬ 
tal j but is fufible in a very fmall degree of heat. 
Every metal begins to flow in a certain degree of 
heat} but this degree is different in different metals. 
Pure tin begins to run at 410} lead, at 530; and 
bifmuth, at 470, in Fahrenheit’s thermometer: or, 
according to our author, lead liquifies at 320 above 
the cypher in his fcale, which correfponds with 596 
in Fahrenheit; lead at 170 = 416 of Fahrenheit; 
bifmuth at 235 = 494; zinc requires a greater heat 
to melt it than will make mercury boil. Now, if 
it could be fettled, at what point mercury would be¬ 
gin to be congealed, we fhould know the point at 
which it began to flow; as it has been long known, 
that water is either fluid or folid, as the heat of it is 
a very few degrees above or under 32 in Fahrenheit’s 
thermometer. Juft fo metals become folid, at almoft 
the fame degree of heat in which they become fluid. 
But in mercury, the congealing point is at too great 
a latitude to be exactly determined; but our author 
eftimates it to be about 469 degrees in his thermo¬ 
meter ; at a lefs degree than which, he has not been 
able to obferve the flighteft congealation. Hence it 
follows, that the condenfation or contraction, and 
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confequently the diminution of the volume of mer¬ 
cury muft be very great indeed. This is demonftrated 
by the great defcent of the mercury in the thermo¬ 
meter, while it is freezing. But how great this di¬ 
minution of the volume of the mercury is, cannot 
exactly be determined; and hence arifes no fmall dif¬ 
ficulty in determining its fpecific gravity, as this laft 
muft increafe, as the bulk of the mercury leifens. 
Hence as mercury, even in its fluid ftate, comes of 
all bodies, platina excepted, the neareft to gold; in 
its folid ftate, it muft ftill approach much nearer. 

Our author had three thermometers filled with the 
moft highly redtified fpirit of wine. Thefe not only 
correfponded exadtly with one another, but, in left 
fevere trials, correfponded reafonably well with thofe 
filled with mercury. But by the mixture of fnow 
and fpirit of nitre, which froze the mercury, he never 
was able to bring the fpirit thermometers lower than 
300. From hence it appears, that the heat, which 
will freeze mercury, will not freeze fpirit of wine; 
and that therefore fpirit thermometers are the moft 
fit to determine the degree of coldnefs in frigorific 
mixtures, until we are in a fituation to conftrudt folid 
metallic thermometers with fufficient accuracy. 

Our author made many experiments, to try the 
effedts of different fluids, in his frigorific mixtures. 
He invariably found, that Glauber’s fpirit of nitre 
and double aquafortis were the moft powerful. With 
oil of vitriol, the moft ponderous of all acids, he 
was never able to congeal mercury. He likewife 
tried a great number of other fluids, both acid and 
fpirituous, which though, when mixed with fnow, 
produced cold, it was in very different degrees. He 

tried 
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tried a feries of experiments to this purpofe; but it 
was in weather far lefs cold than the preceding ex¬ 
periments were tried in, viz. between iyp and 153, 
by his thermometer. By thefe it appears, that fpirit 
of fait pounded upon fnow, increafed the natural 
cold 30 degrees; fpirit of fal ammoniac, 10; oil of 
vitriol, 35; Glauber’s-fpirit of nitre, 58; aquafortis, 
40; Ample fpirit of nitre, 30; fpirit of vinegar, and 
lemon juice, made no remarkable difference; dulci¬ 
fied fpirit of vitriol, 10 ; Hoffman’s liquor anodynus, 
32; fpirit of hartfhorn, 10; fpirit of fulphur, 10 ; 
fpirit of wine rectified, 20; camphorated fpirit, 15; 
French brandy, 1 a; and even feveral kinds of wine, 
increafed the natural cold to 6, 7, or 8 degrees. 
That inflammable fpirits fhould produce cold, feems 
very extraordinary, as rectified fpirit feems to be li¬ 
quid fire itfelf; and what flill appears more pardoxi- 
cal is, that inflammable fpirits poured into water, 
caufe heat; upon fnow, cold: and wliat is water, 
but melted fnow ? 

Though not immediately relating to the principal 
purpofe of this treatife, our author meafured by his 
thermometer, when it flood in his ftudy at 128 de¬ 
grees, the heat occafioned by pouring different fluids 
into water. He found, that oil of vitriol produced 
35 degrees; fpirit of fea fait, 10; Hoffman’s anodyne 
liquor re (Stifled, 3; fpirit of wine, 10. On the con¬ 
trary, fpirit of fal ammoniac mixed with fnow, fpirit of 
fulphur, and fpirit of hartfhorn, mixed likewife with 
fnow, made no perceptible difference. Highly recti¬ 
fied chymical oils, mixed with water, produced no 
heat; nor with fnow, no cold; as was tried in the 
oils of turpentine, amber, mint, and mother of thyme. 
Vol. LIL Z And 
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And here it is to be remarked, notwithftanding the 
contrary has been given out by fome, that thefe chy- 
mical oils mixed with the moft highly rectified fpirit 
of wine, do produce no cold, either upon their mix¬ 
ture, or half an hour after. 

It refults from thefe experiments, that although 
there are many liquids, which can produce artificial 
cold, the nitrous acid is the moft powerful} and 
mercury may be congealed by it, without any dif¬ 
ficult procefs, at any time, when the heat of the at- 
mofphere is not greater than 175 by the thermome¬ 
ter before-mentioned. And thefe experiments have 
not only fucceeded with our author, but with many 
others} among whom, it may be fufficient to men¬ 
tion Meflieurs Lomonofow, Zeiher, Aepinus, and 
Model, as thefe gentlemen have made themfelves 
well known in the philofophical world. The nitrous 
acid was poured upon the fnow, in no determinate 
quantity; fometimes a few drops were fufficienr, 
fometimes it required a larger quantity. Snow feems 
to be more fit for thofe experiments, than pounded 
ice} as the former, from its loofe texture, is of more 
apt and eafy folution. 

Hence it appears, that mercury is no longer to be 
ranked with the femi-metals, but as a perfedtrone, 
fufible, though with a much lefs degree of heat than 
any of the others. It agrees likewife with other 
metals} as their parts like it, when in fufion, attradl 
one another, and run into globules, and, from a ftate 
of fluidity, pafs into a folid ftate, not all at once, but 
fucceflively, and vice verfa. But it is worth inquiring, 
whether this metal, which agrees with all others, 
both in a folid and fluid ftate, has not the particular 
5 property 
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property of boiling at a certain degree of heat, which 
is by no means to be obferved in other metals. The 
degree of heat, in which mercury begins to boil, is 
not at Coo of Fahrenheit’s fcale, as is generally ima¬ 
gined ; but at lead at 709 of the fame fcale, which 
correfponds with 414 of our author’s, whofe cypher 
is at the heat of boiling water. 

Both the boiling and freezing of mercury have this 
in common; that when it begins to boil, it rifes with 
rapidityand defcends rapidly, when it begins to 
freeze. If, therefore, the mean term of the con- 
gealation of mercury is fixed at 650 below the cypher, 
and the term of its boiling at 414 above the cypher; 
its greateft contraction to its greatefi: dilatation, will 
be 1064 degrees of our author’s thermometer, and 
1237 of Fahrenheit’s; as 212 is the point of boil¬ 
ing water in this laft, and 32 the freezing one; which 
correfponds with 1 fo, under the term of boiling wa¬ 
ter, in our author’s. Hence every one will fee the 
great alteration of fpecific gravity in frozen and boiling 
mercury, as, between one and the other, the tenth 
part of the volume is lefiened. 

It may be afked, why the mixture of fnow and 
niturous acid does not run into a folid mafs, and form 
itfelf into ice, but remain of a foft confiftence, al¬ 
though actually much colder, than what is required 
to freeze aquafortis? We have already mentioned, 
that aquafortis freezes at 204 of our author’s thermo¬ 
meter, which correfponds with 34 below the cypher 
of Fahrenheit’s. The frigorific mafs, in a degree 
of cold far below this, remained foft like a pultice. 
The caufe of this extraordinary phenomenon feems 
to be no other than a continuation of the folution of 

Z 2 the 



[ *72 ] 

the fnow, and its mixing with the nitrous acid. For 
as the production of cold depends folely upon the 
folution and mixture, it cannot happen, that this 
mafs, which conftitutes a fluid of a hard kind, fhould 
run into a folid confidence, fo long as the folution 
and mixture continue. 

And now, Gentlemen, it requires no fmall fhare 
of your indulgence, to pardon my having extended 
this account fo far: but I have to plead in my ex- 
cufe, that the fubjeCt of this work is intirely new, and 
replete with a vaft variety of curious faCts; all which 
exadtly fall in with our excellent inftitution. For who, 
before Mr. Braun’s difcovery, would have ventured 
to affirm mercury to be a malleable metal ? who, 
that fo intenfe a degree of cold could be produced 
by any means ? who, that the effects of pouring 
nitrous acid upon fnow, fhould fo far exceed thofe, 
which refult from mixing it with ice 5 when fnow 
and ice are produced from the fame fubftance, and 
feem to differ only in their configuration ? As Mr. 
Braun’s work is in very few hands, I had reafon to 
hope, that you would not be difpleafed to be in¬ 
formed, in a degree fomewhat circumftantial, of 
thefe very extraordinary faCts. 

I am. 

With the moft profound refpeci. 
Gentlemen, 

Your moft obedient, 

humble fervant, 

April 18, 1761. W. Watfon. 
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